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Wednesday, 18 July, Research Initiation Program• 
Wednesday, 8 August, Research Initiation Program• 
Workshops on FY13 Proposal Budget Templates will be 
announced.
Research Updates
CDR Michael Schumann, USN,  has completed 
research for a doctorate in software engineering. 
His advisor is Professor James Bret Michael of the 
computer science and electrical & computer engineering 
departments. Schumann’s dissertation, “Use of Statechart 
Assertions for Modeling Human-in-the-Loop Security 
Analysis and Decision-Making Processes,” discusses 
processes as a fundamental component of most activities 
undertaken by humans. In software engineering and 
information assurance, in particular, it is important 
that processes be understandable, documented, and 
repeatable so as to ensure that outcomes are consistent 
and predictable. Schumann’s dissertation provides a 
novel approach to process creation, documentation, 
checking, and maintenance that applies mathematical 
formalism to the engineering of human-based 
processes (i.e. processes that rely in large measure 
on human decision-making to advance the process 
flow). However, the modeling approach is sufficiently 
general for application to any process. Schumann 
advances the field of software engineering by 
providing a robust, formalized way to do requirements 
engineering. His dissertation advances the state of the 
...continued on page 12
FY13 Indirect Cost Rates for Sponsored Activities: The • 
methodology and rate structure for indirect recovery will change 
for FY13. The proposed FY13 structure is based on a fixed dollar 




Other Sponsored Activity: $8.07
FY13 Proposal Budget templates in development will not be 
deployed until the indirect methodology/rates are confirmed. 
Sponsored program policy/guidance memo no. SPPGM-12-22: • 
“Sponsored Research, Education, Professional Development, and 
Service: Who Can be a PI or PD?” can be found at http://intranet.
nps.edu//ResAdmin/SPPGM-12-22_PI_PD.pdf. Special thanks 
to the Research Board subcommittee and to everyone for their 
input.
Cost Center for Grant Processing: The RSPO is proposing a cost • 
center for processing grants. The center will be based on a percent 
of the grant amount, but not exceed the amount of indirect 
previously recovered from grants (~$7500). Details for the cost 
center are being finalized for the VP/F&A. The cost center will 





































































Graduate School of Engineering and Applied Sciences  
Funds available to date: $57.3M
Projects funded in April
Further Development of the Patchy Method for Solving the • 
Partial Difference and Differential Equations of Nonlinear 
Control, Art Krener, MA (AFOSR)
Operational Risk Management Calculations for Threat • 
Interception of CSG Active Emitters, David Jenn, ECE 
(COM3RDFLT)
Configurable Fault-Tolerant Architectures and Algorithms • 
for Reliable Space-Based Computing (CFTP), Herschel Loomis, 
ECE (SAF)
Classified Advanced Technology Update Short Course (• CATU), 
Herschel Loomis (Various)
Development of a Large Software Repository of Known • 
Provenance for Verification and Validation, John McEachen, 
ECE (DARPA)
LspO•  Special Project Research, Clark Robertson, ECE (SAF)
Maritime Domain Awareness Research, • Alan Ross, ECE 
(NRL)
NPS Summer Internship Program On • HEL Beam Control 
Technology, Brij Agrawal, MAE (HEL Joint Tech Office)
Field-Based Residual Stress Measurements for Predicting Stress • 
Corrosion Cracking, Luke Brewer, MAE (OSD)
FSST•  Shock Modeling and Simulation, Jake Didoszak, MAE 
(NAVSEA)
Modeling and • GNC of Spacecraft Attitude Motion Using 
Analytic Solutions of the Rigid Body Mechanics, Marcello 
Romano, MAE (AFRL)
Dynamics, Guidance, Navigation and Control of Distributed • 
Spacecraft: Analysis, Simulations and Experiments, Marcello 
Romano, MAE (AFRL)
Nps•  Research Collaboration with Space Situational Awareness, 
Guidance, Navigation, and Control, and Autonomy Curricula, 
I. M. Ross, MAE (AFRL)
Nps•  Research Collaboration with Advanced Guidance, 
Navigation and Control, I. M. Ross, MAE (AFRL)
NAsA•  Hurricane & Severe Storm Sentinel (HS3) Observation 
for Testing Environmental Control of Hurricane Formation & 
Intensification, Russ Elsberry, MR (NASA)
Weather Forecast Support for Fort Ord, • Wendell Nuss, MR (USA 
Corps of Engineers)
Characterization and Classification of Marine Mammal • 
Vocalizations, Curt Collins, OC (CNO)
Coastal Ocean Modeling of Nonlinear Internal-wave Physical • 
& Acoustic Effects, John Colosi, OC (WHOI)
River Mouths and Inlet Dynamics Field Pilot Studies • DRI: 
Inlet Tracer Dispersion and Moving AUV Observations, Jamie 
MacMahan, OC (ONR)
Support for Anti Armor Warhead (• AAw) IM Shaped Charged 
Design Development, Ron Brown, PH (NAWC-Weapons 
Division)
MEMs•  Bimaterial Focal-Plane Array for Real Time THz 
Imaging, Gamani Karunasiri, PH (ONR)
NPS & ONR•  Global for Woei-Min Lin (Associate Director for 
Global Technical Awareness Related to China), Cliff Whitcomb, 
SE (ONRG)
Space Systems Engineering Experience Tour and Space Systems • 
Engineering Support, Rudy Panholzer, SP (NRO)
Undersea Warfare Research Support, • Jerry Ellis, UW (CNO)
School of International Graduate Studies 






















Project on Nuclear Issues, • Anne Clunan (OSD)
Center for Homeland Defense and Security Fusion Center • 
Leaders Program-2101, Ted Lewis (DHS)
Homeland Defense & Security Leadership Development & • 
Masters Program, Ted Lewis (DHS)
Regional Education Program in Support of the African • 
Partnership Station, Jessica Piombo (COMSIXTHFLT)
Analysis of Operations in Afghanistan in Irregular Warfare,•  
James Russell, NS (TRAC–Monterey)




























































Research and Education Institutes, Centers, and Other 
Funds available to date: $51M
By Department
Projects funded in April 
Stability, Security and Development in Complex Operations • 
Certificate Program, Karen Guttieri, GPPAG (Various)
2012 Cyber Security Certificate Program, • Alan Howard, USPTC 
(USEUCOM)
Humanitarian Mine Action Project, • Alan Howard, USPTC 
(USPACOM)
Cross-Cultural Implications of Trust, • Alan Howard, USPTC 
(DEOMI, AFRL)
Technical Support for a Collaborative Sensor Visualization • 
Capability, Alan Jaeger, NSI (NAWC-WEAPONS DIVISION)
National Defense University Civil Military Activities • 
Integration, Sue Higgins, Cebrowski (NDU)
Information Dominance Systems of Executable Architecture, • 
Scott Miller, Cebrowski (SPAWAR)
Leveraging • Nps Student Research for Tactical Command & 
 
Sponsored Program Statistics
Control, Geoffrey Xie, Cebrowski (USMC - MARCORSYSCOM)
Support for Joint Program Committee 1 Medical M&S and • 
Training, Paul Chatelier, MOVES (USAMRMC)
3D Display and Capture of Humans for Live-Virtual Training, • 
Amela Sadagic, MOVES (ONR)
TRAC•  Information Technology, CDR Joe Sullivan, USN, 
MOVES (TRAC - Monterey)
Joint Staff Relationship with Chair of Technical Operations at • 
Nps, Ray Buettner, NPS-SOCCOM (OSD)
Joint Integrated Innovation Environments (• JIIE) Project, Ray 
Buettner, NPS-SOCCOM (OSD)
Deployable Force Protection/Helo Survivability (• DFP/HS) 
Field Experimentation, Ray Buettner, NPS-SOCCOM (OSD)
















































Graduate School of Operational and Information Sciences  
Funds available to date: $73.7M
By Department
Projects funded in April
National Security Agency Centers of Excellence Seminar • 
Development, George Dinolt, CS (NSA)
Establish/ Maintain Software Engineering Test Lab (SETL), • 
Luqi, CS ( JIOWC)
Counterterrorism Fellowship Program Online Information • 
Technology Support, Michael Freeman, DA (OSD)
Mining Afghan Lessons from Soviet Era (• MALsE) Lessons 
for U.S. National Security, Nancy Roberts, DA (ONR)
Art and Science of Military Deception, • Hy Rothstein, DA (Rapid 
Reaction Technology Office)
Low-Visibility Detector Networking, • Alex Bordetsky, IS 
(DTRA)
Supporting Flexibility Research Team With • IRM Tools, Tom 
Housel, IS (OSD)
Aerial Reconnaissance & Surveillance Optimization Model • 
Formulation, Emily Craparo, OR (TRAC - Monterey)
Deployable Force Protection: Gaps in and Improvements of, • 
Ron Fricker, OR (TRAC - Monterey)
Master of Cost Estimating and Analysis, Cohort 379-123, • Greg 
Mislick, OR (Various)
Human Systems Integration for Naval Surface Warfare Center, • 
Nita Shattuck, OR (NSWC-Dahlgren Division)
Alternative Watchstanding on USN Surface Combatants, • Nita 





Graduate School of Business and 
Public Policy  



















Projects funded in April: None
Research Assistant Professor Deborah Goshorn (Electri-
cal and Computer Engineering), the academic associate for 
the cross-discipline cyber systems and operations curriculum, 
arranged for students in the CY 3300 Cyber Communications 
Architecture class to contribute to development of the Navy’s 
next-generation, command-and-control, operational-picture 
(COP) system. The NPS Cyber Academic Group is chaired by 
Professor Cynthia Irvine (Computer Science).
The Command and Control Rapid Prototype Continuum 
(C2RPC), in development by Space and Naval Warfare Sys-
tems Command, is in use by Commander U.S. Pacific Fleet, 
Commander Fifth Fleet, and Commander Sixth Fleet at their 
maritime-operations centers.
The system was introduced to the Cyber Communications 
Architectures class (CY3300) in the beginning of the winter 
quarter, when NPS’s PEO C4I chair professor, Rachel Gos-
horn (Electrical and Computer Engineering) and class instruc-
tor Deborah Goshorn hosted Charles Suggs, the DPEO of 
Technical Direction & Program Integration, for a seminar 
series involving the PEO C4I masterplan and tactical cloud 
computing. These were core topics in the cyber-communica-
tions architecture course. The functionality of C2RPC may be 
incorporated into Maritime Tactical Command and Control 
(MTC2), a program of record that will replace the longstand-
ing Global Command and Control System–Maritime to dis-
play and manage the common operational picture.
C2RPC (and MTC2) is more than dots on a map. It provides 
a “halo” feature, delivering intuitive and immediate drill-down 
to information associated with a contact or location, such as 
operational status, engineering capabilities, and combat sys-
tems and weapons. C2RPC also incorporates widgets to 
deliver certain types of information based on user need. Under 
the leadership of guest speaker CDR Tim Unrein, USN, 
Director of the Information Dominance Center for Excellence 
(IDCFE), a model was developed by the CY3300 class to show 
how a red halo might be generated to access and display intel-
ligence regarding threats at various security layers.
Drawing on fleet experience, CY3300 students wrote a 
report on priorities for C2RPC knowledge displays and data 
feeds, including which information would be critical or sec-
ondary in a bandwidth-degraded environment. They presented 
their projects to visiting representatives from OPNAV N2/N6 
for feedback and discussion on the relevance of their work at 
all levels, including the strategic. This student input was enthu-
siastically received at the “tactical level” by the SPAWAR soft-
ware engineers who are writing the C2RPC code. 
Students Contribute to C2PRC
The Department of Defense Analysis, in partnership with the 
Graduate School for Business and Public Policy, has completed 
a project for the NATO Special Operations Headquarters to aid 
in forming a Special Operations air warfare center for the NATO 
alliance. PIs are DA senior-service fellow Lt Col Dwight Davis, 
USAF, and Keenan Yoho, assistant professor of GSBPP. 
The eighteen international, joint, and interdisciplinary students 
who conducted the research will publish before the NATO Summit 
this summer in Chicago. The team explored the acquisition and 
resourcing of aviation excess defense articles, program and lifecycle 
management, and organization and basing assessments for a special 
operations aviation task group. This capability will close the gap 
between NATO special operations forces and a dedicated rotary/
fixed wing need as part of the NATO secretary general’s “smart 
defense” initiative. Special Operations Headquarters has invited the 
research team to present their work at the first NATO SOF Air 
Planners Conference in Belgium this month. This collaboration of 
NPS, SOCCOM, and NATO departs from the DA department’s 
practice of producing individual projects along an 18-month gradu-
ation timeline. 
Project data is open source and derived from industry and 
military acquisition channels. Pairing this data with the outstand-
ing resources and faculty of NPS enabled the team to realize the 
tremendous potential of such a collaboration. US Special Opera-
tions Command and NATO Special Operations Headquarters have 
expressed interest in further exploitation of this approach to meet 
future operational needs. 
Defense Analysis completes Special 
Ops Project for NATO Alliance
CY 3300 students with Research Assistant Professor Deborah Goshorn
  
NPS places three papers at the top 
Digital Forensics Conference
Digital forensics is an 
interdisciplinary field that uses the 
tools of computer science to help 
investigators extract, analyze, and 
understand information stored in 
computers. Tools developed by 
digital-forensics researchers are 
widely used in law enforcement, 
cyber security, and national defense, 
but the research community is 
nevertheless, very small, in part 
because the commercial market for 
digital forensics tools is tiny. 
In recent years NPS has become 
a leader in digital forensics, with a 
series of research projects that have 
resulted in scientific breakthroughs 
(including one patent filing) and 
numerous articles at conferences 
and in journals. NPS has also devel-
oped software that is increasingly 
used by law-enforcement organiza-
tions in the US and DoD partners 
overseas.
The leading digital-forensics 
conference is DFRWS (originally 
the Digital Forensics Research 
Workshop, but the expansion was 
abandoned when the conference 
outgrew the “workshop” moniker.) 
This year’s DFRWS conference 
will be in Washington, DC, from 
August 6–8. Three of the twelve 
DFRWS 2012 papers were authored 
by NPS faculty members: 
“Lessons Learned Writing • 
Computer Forensics Tools and 
Managing a Large Digital Evidence 
Corpus,” Simson Garfinkel (Com-
puter Science)
“A General Strategy for Dif-• 
ferential Forensic Analysis,” Simson 
Garfinkel, Alex Nelson (University 
of California, Santa Cruz), and Joel 
Young (Computer Science).
“Testing the National Soft-• 
ware Reference Library,” Neil 
Rowe (Computer Science).
Two other DFRWS 2012 papers were authored by scientists who 
collaborate with NPS through research grants or contracts: “An 
Analysis of Ext4 for Digital Forensics,” Kevin Fairbanks (Geor-
gia Institute of Technology) and “Content Triage with Similarity 
Digests: The M57 Case Study,” Vassil Roussev (University of New 





Assistant Professor Joel Young







NPS recently hosted 
Barry Watts, a senior 
fellow at the Center 
for Strategic and 
Budgetary Assessments and former head of the DoD Office of 
Program Analysis and Evaluation, to speak  on “Strategy, Precision 
Strike, and the Second Nuclear Age.” The seminar was organized 
by the Center for New Security Economics and Net Assessment 
and hosted with the Defense Resources Management Institute and 
the Global Public Policy Academic Group. 
Quoting Hitch and McKean’s The Economics of Defense in the Nuclear 
Age (1960), Watts agreed on the importance of resource constraints: 
“Resources are always limited in comparison with our wants, always 
constraining our action. (If they did not, we could do everything, 
and there would be no problem of choosing preferred courses of 
action).” Watts noted the sad state of long-term strategic thinking 
in the U.S. and appealed to using insights from business strategy 
to better understand the importance of diagnosis of strategy and 
the differences between strategy, policy, and goals. While the U.S. 
excels at formulating goals, goals do not constitute strategy.
The US has maintained a significant advantage in technology 
since the Vietnam War, an asymmetry that Watts argues might push 
competitor states toward developing technologies at lower cost 
that match US capabilities, such as nuclear weapons. Iran or China 
might develop a stronger nuclear capability, and the U.S. lacks the 
strategic thought to adapt precision strike to operations in a second 
nuclear age. With Russia reducing thresholds for nuclear use, China 
and others potentially increasing arsenals, and Pakistan and India 
along a dangerous border, there is a possibility of nuclear use in Asia 
in the next few decades. The U.S. should rethink its approach to 
precision strike to account for asymmetry in capability and opera-
tions in nuclear environments, and develop a strategy to account for 
the challenges of rising military powers, like China.
Watts pointed to Chinese expansion and other factors in possibly 
ushering in a “second nuclear age,” asking whether the limited use 
of a few low-yield nuclear weapons with tailored effects will become 
“thinkable” and occasionally occur. U.S. precision strike has never 
been applied to the nuclear arsenal, and warheads could be reduced 
to a few kilotons in yield and still maintain the same effect. Despite 
the U.S. lead, precision strike has not matured to account for new 
challenges. Exploration of precision strike has been predominantly 
symmetrical, with training against partners of similar capability. 
Development and employment has been non-nuclear, with little 
thought to employing nuclear weapons in strike or operating preci-
sion strike platforms in nuclear or radiation environments. There 
have been few new operational or organizational concepts. Preci-
sion strike has historically supported existing organizations and 
doctrine. Unlike in past military-technological revolutions, there 
has been no fundamental shift in doctrine or organizational or 




Robots Retake Rose garden
ROBOTS in the ROSES
2 n d  A n n u a l
R e s e a r c h  F a i r  |  M a y  1 0  2 0 1 2
Naval Postgraduate School Rose Garden & Roman Plunge | 1400-1700
Research Showcase from the CRUSER Community of Interest
including faculty, industry, academia & students
For more info: cruser.nps.edu




Undersecretary of the Navy Robert Work, the primary sponsor of 
NPS’s Consortium for Robotics and Unmanned Systems Education 
and Research (CRUSER) program, visited NPS on Thursday, May 10th, 
to attend the annual Robots in the Roses Research Fair in the Her-
mann Hall rose garden. Those who attended viewed the many displays 
and demos on unmanned systems development, acquisition, testing, 
experimentation, manning, and employment. This event shows off 
NPS’ excellence and variety in unmanned-systems research, reinforc-
ing sponsor support for CRUSER endeavors. 
  
F c lty Research
NPS Physics Reaches Milestone
On April 18, a team from the NPS physics department, Boeing, and 
Niowave produced the first electron beam from the NPS “Mk II” 
700 MHz superconducting radiofrequency (SRF) electron gun in 
testing performed at the Niowave facility in Lansing, Michigan.
Electron bunch charges of 50 pC were generated with a photo-
cathode drive laser and accelerated to an estimated energy of 275 keV. 
The Mk II is an improvement on the NPS Mk I 500 MHz SRF gun, 
which was operated at high power in 2010 and is under low-power 
testing at NPS. The Mk I and Mk II are a significant fraction of the 
few SRF guns ever tested worldwide, and have been funded by the 
Office of Naval Research to develop technology suitable for driving 
future high-power shipboard free-electron lasers. The NPS team at 
this testing included John Lewellen, Rich Swent, John Harris, 
and Wayne Bennett. Follow-on testing is planned for June. The MK II team. NPS’s Harris at center, Lewellyn and Bennett at table. 
Inaugural 3C Family Day
Associate Professor Claudia Luhrs (MAE) and participants
Six NPS faculty researchers showcased their labs 
and research to 25 incoming 2012 Community Col-
lege Catalyst (3C) interns and their families on Sat-
urday, April 28.  The 3C mentors are:
Buddy Baretto,•  Information Sciences
Mark Gondree,•  Computer Science
Mark Karpenko• , Mechanical and Aerospace 
Engineering
Claudia Luhrs• , Mechanical and Aerospace 
Engineering 
Jim Newman,•  Space Systems Academic Group
Amela Sadagic,•  MOVES Institute
NPS has partnered with Hartnell Community 
College for five years to provide opportunities for 
students to work in NPS labs. The Cebrowski Insti-
tute administers the 3C program as a way to provide 
support for cross-campus researchers.  NASA funds 
the eight-week internships, where students work in 
research areas such as computer security,  humani-
tarian assistance/disaster response, robotics, and 
renewable energy.  By the end the summer, 83 Hart-
nell interns will have worked at NPS. The 3C pro-
gram supports faculty while addressing the nation’s 
decline in STEM enrollments. All 2007–2010 alumni 
will earn, or have earned, a 4-year STEM degree. 
Many are first-generation Americans who are the 
first in their families to attend college.
6 7
  




The Naval Postgraduate School contracts with the National 
Research Council (NRC) to offer a research associateship 
program. Through a national competition, the NRC 
recommends and makes research associateship awards to 
outstanding scientists and engineers at the postdoctoral and 
senior levels, for tenure as guest researchers at NPS.
 The objectives of the program are (1) to provide postdoc-
toral and senior scientists and engineers of unusual promise 
and ability opportunities for research on problems, largely of 
their own choice that are compatible with the interests of NPS 
and (2) to, thereby, contribute to the overall research mission of 
NPS. For recent doctoral graduates, the research associateship 
programs provide an opportunity for concentrated research in 
association with pre-approved faculty advisors. For established 
scientists and engineers, the programs afford an opportunity 
for research without the interruptions and distracting assign-
ments of permanent career positions.
NPS’ research program features bright, highly motivated, 
recent doctoral graduates and senior investigators with proven 
research productivity. New ideas, techniques, and approaches to 
problems contribute to the overall research climate. There are 
twenty-six NRC associates working at NPS with their faculty 
advisors. See http://www.nps.edu/Research/BoardReports.
html for current list of associates/advisors/research topics.
  
Faculty Alumni of the NRC 
Research Associateship 
Program
A number of past and current NPS faculty began 
their experience at NPS as an NRC research associate. 
NRC alumni include:
Distinguished Professor John Butler, EC• 
Distinguished Professor Rick Rosenthal, OR• 
Professor Mary Batteen, OC• 
Professor Murali Tummala, EC• 
Professor Andres Larazza, PH• 
Research Associate Professor Kevin Jones, MAE• 
Professor Frank Giraldo, MA• 
Professor Susan Sanchez, OR• 
Professor Oleg Yakimenko, SE• 
Associate Professor Javier Salmeron, OR• 
Professor Mikhail Auguston, CS• 
Associate Professor Marcello Romano, MAE• 
Research Associate Professor Anthony Gannon, • 
MAE
Research Associate Professor Vladmir • 
Dobrokhodov, MAE
Associate Professsor Johannes Royset, OR• 
Associate Professor Jamie MacMahan, OC• 
Assistant Professor Dragslav Grbovic, PH• 
Research Assistant Professor Emily Craparo, OR• 
Research Associate Tatiana Margolina, OC• 
FREQUENTLY ASKED QUESTIONS
How do I become an advisor?•  The NPS faculty member 
with an established research program will submit a proposal 
(signature page and narrative) to the dean of research, 
outlining the research program and how postdoctoral 
associates will contribute. The NRC advisor-nomination 
form, available at http://sites.nationalacademies.org/PGA/
RAP/PGA_046588, is completed as part of the package. 
How do associates apply? • Each NPS advisor completes a 
“research opportunity,” which is listed on the NRC website. 
Potential candidates submit applications to the NRC 
applying to one or more of the NPS research opportunities. 
The application will include a research proposal from the 
candidate. 
When are applications accepted?•  There are four deadlines 
each year: 1 Feb, 1 May, 1 August, and 1 November.
How are associates selected?•  The candidate’s proposal 
is reviewed by the potential advisor and a recommendation 
is made as to further consideration. If recommended, the 
package is reviewed by a panel assembled by the NRC. The 
panel ranks the applications reviewed. A list of candidates 
that have “passed panel” are provided to NPS. The list of 
candidates are provided an alpha grade ranking. The RSPO 
provides the names of candidates passing panel to the 
appropriate advisors. If the advisor would like to extend an 
offer to a candidate, processes are initiated by the RSPO to 
start the tenure of the associate. 
How are associates funded?•  The NRC research associates 
are primarily funded by the advisor’s research project(s). 
The dean of research cost-shares a minimal portion of each 
candidate. Advisors can incrementally fund the research 
associate, but funding must be placed with the NRC prior to 
the monthly stipend payment to the associate. It takes about 
45 days to have funds placed on the NRC contract.
What does an associate cost?•  The stipend for a postdoctoral 
associate begins at $62,000. The associate is also provided 
$3,000 for travel. Benefits are paid for the associate (health 
and life insurance). Relocation costs are covered. Overall 
costs for one year for the associate range from $70–80k. 
Costs depend on marital status and relocation allowance.
Are indirect costs associated with the labor of the NRC • 
associate? No. The NRC award of the associateship provides 
a stipend which is not subject to indirect.
What is the tenure of a postdoctoral associate?•  The initial 
appointment is for one year. Renewals are allowable but 
cannot exceed a total of three years. The associate receives 
an increase in stipend of $2500 in each year renewed.
Questions:•  Visit http://sites.nationalacademies.org/PGA/
RAP/index.htm or email research@nps.edu.
  




National R search Council
Acoustic Behavior of Marine Mammals off  Cali-
fornia Coast and Ecological implications of 
Inter-actions with Anthropogenic Noise
Alison Stimpert (NRC Research Associate), Professor Ching-
Sang Chiu  (Advisor) 
A l i s o n 
S t i m p e r t ’ s 
p r i m a r y 










sound production with underwater behavior of marine mammals. 
The tags measure body orientation and record sounds produced and 
received by the focal animal. Currently, Stimpert is focusing on the 
effects of anthropogenic sound on the social behavior and foraging 
ecology of cetaceans in southern California, particularly Risso’s dol-
phins and fin whales. She is also continuing her work with hump-
back whale acoustic behavior through several projects, including 
one in Monterey Bay. Gaining an understanding of the behavioral 
context of whale sound production will aid our interpretation of how 
anthropogenic sound in the ocean may affect whale populations, 
and can also be used in conservation and management strategies 









Marco Ciarcià (NRC Research 
Associate), Associate Professor 
Marcello Romano (Advisor)
Ciarcià’s research is in real-
time spacecraft trajectory 
optimization. Commonly, the 
goal of trajectory optimization is to compute, among all the possible 
maneuvers, the most fuel efficient or the one that can be completed 
in the shortest time. Of course, those special trajectories must 
cope with a set of constraints, such as: limited thrust, presence of 
obstacles, etc. With today’s computers capabilities the calculation of 
the optimal trajectory requires minutes if not hours. The objective 
of real-time trajectory optimization is to determine trajectories that 
approximate the optimal one but can be computed in a much shorter 
time, usually few seconds or fractions of a second. The particular 
technique Ciarcià is using to solve this task combines a direct 
method, the IDVD (inverse dynamic in the virtual domain) and a 
nonlinear programming algorithm, the SGRA (sequential gradient-
restoration algorithm). Ultimately, the effectiveness of this method 
is tested by implementing it on a testbed of the Spacecraft Robotic 
Laboratories. Such a testbed is composed by a set of autonomous 
floating robots which use supersonic thrusters to maneuver on a 
high accuracy flat surface. As result, the robots behave as orbiting 
spacecraft but on a two-dimensional space, a perfect scenario for an 
effective evaluation of real-time optimization algorithms.
Adaptive Mesh Refinement for NUMA
Michal  Kopera (NRC Research Associate), Professor Frank 
Giraldo   (Advisor) 
Kopera’s proj-
ect focuses on 
implement ing 




unified model of 
the atmosphere 






of NUMA on 
areas of par-
ticular interest, 
i.e. making a 
detailed weather forecast for the U.S., coupled with a more gen-
eral forecast for the rest of the globe. The area of interest could 
be moving, and the grid would adapt dynamically to the solution. 
A good example is a hurricane, which is a meteorological event of 
great interest that is moving across large areas exceeding the scope 
of an individual mesoscale weather simulation. Implementation of 
the AMR algorithm to NUMA would greatly reduce a computa-
tional cost of such a simulation, making it possible to run on cur-
rently available supercomputers.
In the current state of the project, the AMR algorithm was 
applied to the 2D version of NUMA, allowing a decrease in the 
runtime of the simulation of a rising thermal bubble by a factor of 
2.5 - 3.5, depending on accuracy requirements. The work is being 
done to include multi-rate time integration methods and take advan-
tage of GPGPU acceleration to speed the simulation up further.
The National Research Council program administrator 
for NPS, Ray Gamble and the program coordinator, Peggy 
Wilson, visited NPS in early May. Meetings were held with 
current and potential advisors as well as the associates avail-













nan (NRC Research 
Associate), Profes-
sor Frank Giraldo 
(Advisor) 
The 2004 Indian Ocean tsunami had catastrophic effects on that 
region of the world, but this class of cataclysmic phenomenon 
occurs seldom in nature. It can be argued that tropical cyclone 
storm surges, on the other hand, pose a more serious threat because 
they occur more frequently; these phenomena affect a large portion 
of the United States (e.g., Gulf Coast, Eastern U.S., and Hawaii), 
the Caribbean, and large portions of Asia with regularity. Theory 
indicates that with global warming, ocean temperatures will 
increase providing more energy to cyclones resulting in stronger 
storm surges. The goal of this research endeavour is to develop the 
next generation coastal ocean and storm surge models using the 
latest techniques in numerical methods. In this project, we analyze 
and develop significant improvements to existing Discontinuous 
Galerkin (DG) methods, which have become popular in the recent 
few  years for geophysical fluid dynamics applications, used in 
oceanic shallow water modeling. The attractive features of the DG 
method over the Finite element and Finite volume methods are 
the higher order accuracies and the local conservation properties. 
We employ a higher–order DG oceanic shallow water model on 
unstructured adaptive triangular grids that provides geometric 
flexibility to resolve complex coastlines. This project addresses 
several enhancements to the current state of the art in DG applied 
to ocean and shallow water models especially for applications 
involving the propagation and the run-up (inundation) of tsunamis, 
as well as the inundation due to storm-surges caused by hurricanes. 
Aggregation of oceanographic and seismic data from different 
governmental agencies such as NOAA and USGS has also been 
done in the modeling effort.
Terahertz Sensors Using Metamaterial 
Structures
Fabio Alves (NRC Research Associate), Gamani Karunasiri 
(Advisor)
Brian Kearny (PhD student) and Dragoslav Grbovic (Advisor)
In recent years, terahertz (THz) imaging has been gaining increasing 
attention because of many distinctive properties. The radiation is 
non ionizing and hence favorable to applications seeking human 
exposure, especially medical diagnoses and security screening. 
Several materials, including some explosive constituents display 
unique THz absorption patterns. Due to the transparency of non-
polar, dry and non-metallic materials, such as plastics, woods, papers 
and fabric, metallic objects, weapons or explosives concealed beneath 
clothing or packages can be seen via terahertz sensor. Despite of the 
availability of some terahertz sources and detectors, high sensitive 
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nearly 100% resonant absorption to be tuned with the frequency 
of the quantum cascade laser illuminator, to develop high 
sensitive THz imaging systems. The work has been conducted in 
three phases. First we addressed the intrinsic stress of the sensor 
materials that generates a relatively large fixed pattern noise 
during the readout. A combination of fabrication techniques 
and sensor configurations were used to minimize this effect. 
Second, an appropriate configuration (microfabrication-friendly) 
of metamaterial film that could be integrated with the sensor was 
investigated. Several configurations were designed with the help of 
finite element simulation, fabricated using partner labs and NPS 
nanofabrication facility and tested in the Sensor Research Lab 
(NPS Department of Physics). Finally the sensor arrays with various 
dimensions and configurations were fabricated and integrated with 
the optical readout system using a quantum cascade laser as a 
Terahertz illuminator and a CCD camera combined with a visible 
light source to perform the images. Preliminary results, published 
in high impact journals such as Applied Physics Letters, Optics Letters, 
and Optical Engineering, indicate that metamaterial-based MEMS 
bimaterial sensors have a great potential to be employed in high 
sensitive THz imaging systems.
Shiva Gopalakrishnan
Gamani Karunasiri in anechoic chamber
Ray Gamble and Fabio Alves
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Networking and Electronic Commerce Research Conference (NAEC pro-
ceedings), Riva del Garda, Italy, October 13-16, 2011.
Mechanical and Aerospace Engineering
Karpenko, M., Bhatt, S., Bedrossian, N., Fleming, A., & Ross, I. 
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Vol. 4, 316–322, 2012
Meteorology
Chang, C., & Lu, M. (2012). “Intraseasonal predictability of sibe-
rian high and east asian winter monsoon and its interdecadal vari-
ability.” Journal of Climate, 25(5), 1773-1778.
Wang, z., & Chang, C. (2012). “A numerical study of the interac-
tion between the large-scale monsoon circulation and orographic 
precipitation over south and southeast asia.” Journal of Climate, 25(7), 
2440-2455.
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low-level region of intense hurricanes.” Journal of the Atmospheric Sci-
ences, 69(4), 1306-1316.
Meyer Institute
Marquis, F. D. S. (2012). “Powder materials and energy efficiency 
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373. 
Marquis, F. D. S. (2012). “The role of powder materials in energy 
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National Security AFFAIRS
On March 29-30, Jeffrey W. Knopf organized a workshop in 
Monterey on “Multilateral Cooperation on Nonproliferation.” The 
workshop, sponsored by DTRA-PASCC, brought together 20 par-
ticipants from several countries and focused on cooperative activi-
ties to prevent WMD proliferation and WMD terrorism that have 
arisen alongside the core nonproliferation treaties. Participants 
discussed cases such as Cooperative Threat Reduction (CTR) and 
the Proliferation Security Initiative (PSI) with an eye to learning 
more about what leads countries to participate in such cooperative 
endeavors and how to make them more effective at promoting non-
proliferation.
Mikhail Tsypkin, “Russia, America and Missile Defense,” Defense 
and Security Analysis, vol. 28, no.1, March 2012, pp. 55-64.
 
Jeffrey W. Knopf, “The Concept of Nuclear Learning,” Nonprolif-
eration Review 19, no. 1 (March 2012): 79-93.
 
Jeffrey W. Knopf, “Conclusion,” in Over the Horizon Proliferation 
Threats, ed. James J. Wirtz and Peter R. Lavoy (Stanford, CA: Stan-
Faculty News
Applied Mathematics
J. A. Escobar-Vargas, P. J. Diamessis, F. X. Giraldo, “High-order 
discontinuous element-based schemes for the inviscid shallow water 
equations: Spectral multidomain penalty and discontinuous Galer-
kin methods,” Applied Mathematics and Computation, April 2012
 
Joseph M. Lindquist, Beny Neta, and Francis X. Giraldo, “High-
order non-reflecting boundary conditions for dispersive waves in 
polar coordinates using spectral elements,” Applied Mathematics and 
Computation, Vol. 218, Nr. 12 (2012), p. 6666-6676.
professors Wei Kang and Fariba Fahroo were appointed co-chair-
men of the 2013 SIAM Conference on Control and Its Applications, 
a biannual conference organized by the Society for Industrial and 
Applied Mathematics. It is a major international conference focusing 
on the mathematical theory and its applications of control systems. 
NPS students and faculty are welcome to participate by submitting 
papers or organizing invited sessions. More details can be found in 
the conference website http://www.siam.org/meetings/ct13/ .
Center for Decision, Risk, Controls and 
Signals Intelligence (DRCSI)
An eleven-page manuscript by Professor S. S. Sritharan and Meng 
Xu of Rockefeller University entitled “Malliavin Calculus for Sto-
chastic Point Vortex and Lagrangian Models” has been accepted as 
a chapter in the forthcoming Birkhauser Verlag book, Random Fields 
And Stochastic Analysis, edited by M. Dozzi, R. Dalang and F. Russo.
A 46-page manuscript entitled “Stochastic Navier-Stokes Equation 
in Unbounded Channel Domains” by Professor S. S. Sritharan 
(DRCSI), Professor Utpal Manna and Manil Mohen of the Depart-
ment of Mathematics, Indian Institute for Science Education and 
Research (IISER), Trivandrum, India, has been submitted for jour-
nal publication.
GRaduate School of Business and Public 
Policy
A paper by Assistant Professor Timothy G. Hawkins, Lt Col, 
USAF, “Explaining the Effectiveness of Performance-Based 
Logistics: A Quantitative Examination,” was named a Highly 
Commended Award Winner at the Literati Network Awards for 
Excellence 2012.
Ferrer, G., Cortezia, S., & Neumann, J. M. (2012). “Green City.” 
Journal of Industrial Ecolog y, 16(1), 142-152.
Information Sciences
Diptee, D. D. and McKenzie, S., “The Systems Thinking 
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mation Systems for Crisis Response and Management (ISCRAM proceed-
ings), Vancouver, Canada, April 22-25, 2012.
Diptee, D. D., “Acculturation Disparity Analysis Model (ADAM): 
Experts and Apprentices.” Hawaii International Conference on System 
Sciences (HICSS-45 proceedings) University of Hawai’i at Manoa, 
Maui, Hawaii, January 4-7, 2012.
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Jim Wirtz attended the International Studies Association Annual 
Meeting in San Diego. NSA was well represented on the program 
and research efforts were on display, including six volumes published 
by Stanford University Press. These were three monographs—Tom 
Bruneau, “Patriots for Profit” (2011), James Russell, “Innova-
tion Transformation and War” (2011), and Clay Moltz, “The Poli-
tics of Space Security,” 2nd ed. (2011)—and three edited volumes: 
Paul Shemella, Fighting Back: What Governments can do about Terrorism 
(2011), Scott Jasper, Securing Freedom in the Global Commons (2011), 
and Jim Wirtz and Peter Lavoy, Over the Horizon Proliferation Threats 
(2012). This is an impressive body of work that is shaping the field 
of security studies. 
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currently in production at Stanford University Press and for publi-
cation in 2012. 
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Space Systems Academic Group
Sands, Timothy A., “Advances in Digital Manufacturing”, Journal of 
Engineering and Technolog y, 2(1), 2012.
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NPS-OR-12-001 A Sampling Methodology for INSURV Material Inspections R. Fricker, Jr.
NPS-OC-12-001CR Marine Mammal Demographics Off the Outer Washington Coast and Near Hawaii E.Olseson, J. 
Hildebrandt
NPS-EC-12-001 Towards A Narrow Band Photonic Sigma-Delta Digital Antenna D.Bachmann, P. Pace
NPS-EC-12-002 Integrated Masts for Ship Radiofrequency Electromagnetic Interference Mitigation-A 
Preliminary Electromagnetic Characterization Study
G. Dall’Armi-Stoks
NPS-SE-12-001 Next Generation Mine Countermeasures for the Very Shallow Water zone in Support of 
Amphibious Operations (Capstone Project)
T. Brown, et al
 
Cooperative Research and 
Development Agreement (CRADA)
Title: Emergency Preparedness and Planning Study
Partner: California Institute of Technology, Jet Propulsion 
Laboratory 
PI: Alan Jaegar, Center for Asymmetric Warfare
Summary: NPS and JPL will conduct a study examining 
the unique emergency preparedness and emergency response 
requirements for this national asset. Collaborators will conduct 
multiple scenario based table top exercises. Results will be analyzed 
to improve emergency response planning for national assets. 
Title: Cooperative Remote Sensing Research and Data 
Analysis
Partner: Exelis Visual Information Solutions, Inc.
PI: Chris Olsen, Department of Physics
Summary: NPS and E-VIS are mutually interested in collaborating 
technology transfer/Agreements
Technical REPORTs PUBLISHED 
Technical reports may be obtained at http://www.nps.edu/Research/TechReports.html
to produce more timely, accurate and relevant imaging information 
from an increasing number of sources. NPS/RSC and E-VIS will 
work jointly to improve approaches, methods, and software for sci-
entific analysis of diverse remote sensing datasets.
MemorandA of understanding/
Agreement (MOU/MOA)
Title: Memorandum of Agreement between Naval Postgradu-
ate School and Office of Naval Research Global 
Partner: Office of Naval Research Global 
NPS Contact: Clifford Whitcomb, Department of Systems 
Engineering
Summary: The purpose of this MOA is to establish Dr. Lin’s detail 
to ONRG, Singapore from NPS. During his detail to ONRG he 
will serve as a liaison on marine engineering and on other technical 





istrator for the NPS 
Institutional Review Board 
(IRB) performed in an 
exemplary manner in 
preparing for the biannual 
higher-headquarters site-
visit inspection of the 
Department of the Navy 
Human Subject Research 
Protection Program (DoN 
HRPP). Over the six months from October 2011 through March 
2012, Panis addressed all observed deficiencies from a preliminary 
DoN HRPP assist visit and incorporated best practices from DoN 
IRBs, academia, and industry. During the site visit, the inspectors 
commended her attention to detail, as shown in updates to policy 
documents, application forms, and record keeping since their last 
visit. The team also cited a pronounced shift in organizational 
culture, from resistance to active compliance, noting Panis’s 
contribution to this outcome. As a result of Panis’s efforts, NPS’s 
assurance was renewed for two years, the longest ever awarded by 
DoN HRPP at NPS. Congratulations to Rikki for her outstanding 
performance.
CAPT John Schmidt USN, IRB Chair; 
Rikki Panis; and RSPO director Danielle 
Kuska
art in information assurance by developing a systematic approach 
that makes the creation of security processes more precise and uses 
formal methods to allow upfront validation and runtime verification 
of modeled processes. This dissertation demonstrates the modeling 
approach through a case study of the Unified Cross Domain 
Management Office’s cross-domain, solution workflow process.
Schumann is currently a distance learning student, having been 
in residence at NPS and leaving in June 2009 after advancing to 
candidacy in the software-engineering Ph.D program.  He was on 
sea duty on the USS Enterprise carrier strike group staff from July 
2009 to November 2011 and is stationed at the Navy Cyber War-
fare Development Group. He credits his advisor, Bret Michael, and 
doctoral committee for the successful completion of his doctoral 
program.
Schumann receives Ph.D, continued from page 1
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